We report a 70-year-old man who presented symptoms resembling those of meningoencephalitis and who was subsequently diagnosed as having a crowned dens syndrome 
Introduction
Neck pains can be caused by a range of possible disorders. Severe neck pains and occipitalgia sometimes occur in patients with hydoxyapatite (HA) and calcium pyrophosphate dehydrate (CPPD) crystal deposition diseases (1, 2) . The crowned dens syndrome has been commonly termed as acute neck pain attributed to HA and/or CPPD depositions surrounding the odontoid process (3) (4) (5) . We encountered a patient with severe occipitalgia, cervical rigidity and a high fever, all of which suggested meningitis. The diagnosis of crowned dens syndrome was based on the following findings: acute cervical pain, CPPD deposition in the synovial fluid of the knee, and a CT scan which showed calcification surrounding the odontoid process. In the literature, this syndrome is generally found in female patients. Furthermore, it is rare for such patients to present central nervous system (CNS) symptoms. We describe here a male patient with severe crowned dens syndrome who subsequently recovered by corticosteroid therapy.
Case Report
A 70-year-old Japanese man first visited our hospital on March 10, 2003, complaining of neck pains, a sore throat and fever. He had been well until just a few days prior to this initial visit to our hospital. Familial history was not contributory. The patient had an artificial right eye as a result of an unrelated accident. He also had a history of hypertension and atrial fibrillation. He was diagnosed as having an upper respiratory tract infection and was accordingly treated with Lornoxicam, a non-steroidal anti-inflammatory drug (NSAID), but the neck pain gradually exacerbated together with the high fever. On March 13, he was admitted to our hospital. He was fully conscious with full physical control. His body temperature was 39.5°C and blood pressure measured 118/60 mmHg. A clinical examination showed severe cervical rigidity without neurological defects. In the laboratory findings (Table 1) , the erythrocyte sedimentation rate was markedly increased to 100 mm per hour and C-reactive protein was raised to 30.9 mg/dl. This data was suggestive of severe infection. Despite this, no traces of endotoxin were detected and blood culture was found to be negative. There were no findings which correlated with a collagen disease or with vasculitis. The level of serum uric acid was not raised. The administration of antibiotics and NSAID was not effective, and at the same time the patient's condition gradually started to deteriorate (Fig. 1) . His consciousness level also became worse (Japan coma scale II-20) and his blood pressure decreased to 76/48 mmHg. The patient's pupil reduced dramatically in size to almost a pinhole and the light reflex was sluggish. There were no other abnormalities noted in the patient's general physical examination except for swollen knee joint. Chondrocalcinosis of the knee joint was found on X-ray (Fig. 2) . The following day, severe headache and rigidity of the neck appeared together with positive Kernig's sign. These symptoms were suggestive of meningoencephalitis. However, the patient's cerebrospinal fluid showed no abnormality and Herpes virus was not detected. A brain MRI revealed no encephalitic findings. On March 15, polyarticular pain and erythema appeared and a subsequent analysis of the synovial fluid in the right knee joint revealed the presence of typical CPPD crystals. On cervical CT scan, the odontoid process was covered by crown-like calcification (Fig. 3) . The cervical MRI did not show any direct compression of the cervical cord. These clinical symptoms and radiographical findings led us to a diagnosis of a severe case of crowned dens syndrome. A course of corticosteroid therapy (prednisolone 30 mg/day) resulted in marked improvements with the patient finally regaining consciousness and his neck pain and fever diminished. All major symptoms disappeared within three days.
Discussion
The crowned dens syndrome is defined as a combination of acute feverish cervical pain and calcification surrounding the odontoid process (4, 5) . These clinical manifestations could be caused by HA and/or CPPD depositions (1). It is not fully clear why the depositions of these crystals cause a variety of different manifestations. Nevertheless, it seems reasonable to assume that HA and CPPD crystal depositions in joints and bursa disrupt the anatomical confines of the respective joint and then form masses in the periarticular tissue (6) .
Severe neck pain together with the radiographic findings of the present case are in fact similar to those found in other patients previously described (1). The deposition of CPPD crystals was confirmed by fluid aspiration of the right knee joint. In general, the clinical course of crowned dens syndrome by CPPD deposition is less uniform than HA cases (5) . The number of reported cases of male patients with crowned dens syndrome caused by CPPD is much less than that for females (3, 5) . However, this may be due to the fact that the total number is very small.
Since acute neck pain coincided with the exacerbation of pseudogout in the present case, it is therefore likely that the cervical lesion is closely related with other articular lesions. It is not immediately apparent, however, why the CNS symptoms such as decreased consciousness level occurred at the same time as an acute exacerbation in our case. Although high fever and dehydration possibly influenced the consciousness level, we speculate that unknown factors resulting from CPPD deposition also may have caused the patient's consciousness to deteriorate. As far as we know, there has been no other reported case of crowned dens syndrome which mentions the presence of CNS symptoms.
In most of the previously described cases (1), NSAID provided complete recovery within a few days along with a normalization of inflammatory markers. In those cases which did not recover, the patients underwent transoral-transpharyngeal resection of the anterior arch of C-1, the odontoid process and the compressing mass (6) . In the present case, however, medication of NSAID(Lornoxicam) was found to be insufficient to reduce the abnormalities. reason for these differences may be due to differing severities of the disease. On the other hand, just a moderate dosage of steroid eradicated all major clinical symptoms within a few days. It is therefore recommended that a course of intense steroid therapy should be administered in more severe cases.
Patients with meningoencephalitic symptoms are not rare in clinical medicine. We suggest that the CPPD deposition disease (pseudogout) must be considered in the differential diagnosis.
